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PREFACE 


The  techniques  presently  in  use  for  calculating  operational  readiness 
float  levels  do  not  take  into  consideration  the  random  nature  of  failures 
or  the  desirability  to  allocate  stock  levels  to  minimize  the  associated 
costs.  A  more  sophisticated  mathematical  model  taking  these  important 
points  into  account  is  presented, herein.  This  procedure  determines  stock 
levels  required  to  meet  a  desireo  float-availability  goal  at  a  minimum 
cost  by  using  past  demand  data  or  appropriate  estimates.  To  assist 
the  reader  in  understanding  th^  techniques  presented  in  this  pamphlet, 
it  is  suggested  that  he  read  appendix  E.  Definition  of  Terms  and 
Phrases,  before  reading  the  rest  of  the  pamphlet. 


iii 
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CHAPTER  1 
INTRODUCTION 

1-1.  Purpose .  a.  This  pamphlet  presents  techniques  for  determining  the 
optimum  allocation  for  operational  readiness  float.  The  float  is  opti¬ 
mized  on  the  basis  of  achieving  a  desirea  float-availability  at  a 
minimum  cost.  The  procedure  may  be  divided  into  two  separate  parts. 

One  part  is  used  for  calculating  float  levels  based  on  estimated  param¬ 
eters.  The  other  part  is  used  for  calculating  float  levels  based  on 
historical  float  demands.  The  procedure  provides  the  user  with  a  dual 
capability:  (  i)  he  is  able  to  determine  initial  float  allocation  levels  for 
systems  with  little  or  no  usage  data,  and  §.i)  when  historical  data  become 
available,  he  is  able  to  modify  initial  float  levels  to  reflect  past 
occurrences.  To  assist  the  user  in  cbtainment  of  the  optimal  float  allo¬ 
cation  levels,  a  computer  program  for  this  procedure  is  also  presented. 

b.  This  model  is  formulated  to  determine  the  operational  readiness 
float  allocations  for  a  set  of  identical  end  items.  However,  the  for¬ 
mulation  is  still  valid  if  applied  to  a  group  of  different  end  item 
types.  The  float-availability  resulting  from  such  application  will  be 
applicable  to  the  group  of  end  item  types.  The  respective  float-availabilities 
of  each  end  item  type  comprising  the  group  will  be  greater  than  the  float- 
availability  of  the  group. 

1-2.  Scope .  This  pamphlet  applies  to  Headquarters,  U.S.  Army  Materiel 
Command  (AMC);  AMC  major  subordinate  commands;  project/product  managers; 
and  separate  installations  and  activities  reporting  directly  to  Headquarters, 
AMC. 

1-3 •  General,  a.  The  analytical  derivation  of  the  procedure  is  detailed 
in  chapters  2  and  3 .  Chapter  2  presents  the  general  procedure  including 
the  optimizing  technique,  and  chapter  3  discusses  the  procedure's  formula¬ 
tion  with  and  without  historical  demand  information.  Chapter  4  presents 
the  coding  formats  for  each  part  of  the  procedure. 

b.  The  appendixes  contain  the  computer  program  and  sample  input 
and  output  data  for  the  two  parts  of  the  procedure.  Possible  model 
variations  are  also  briefly  discussed  in  the  appendixes. 

c.  The  source  deck  for  the  operational  readiness  float  allocation 
procedures  (appendix  C)  is  available  upon  request  from  the  AMC  Maintenance 
Support  Center,  Applied  Science  Division.  Letterkenny  Army  Depot, 

Chambersburg,  Pennsylvania  17201  (AUTOVON  242-7739)- 


AMCP  750-6 


on.-  I  •. 

GENERAL  PROCEDURE 

21.  Ccneral .  The  model  presented  in  this  pamphlet  is  used  to  determine 
conponcnt-end- item- float  levels  for  operational  readiness  float.  The 
objective  of  this  model  is  to  determine  float  levels  which  enable 
operational  readiness  float  to  meet  a  prespecified  float  availability 
goal  at  a  minimum  cost.  - 

2-2.  Assumptions .  a.  Assumptions  which  are  inheTent  in  the  general 
formulation  of  this  model  are  listed  below. 

(1)  The  end  item  can  be  subdivided  into  mission  essential 
component  end  items. 

(2)  Component  end  item  failures  are  independent. 

(3)  The  failure  rate  of  a  component  end  item  in  float  is  negligible 
compared  to  its  operational  failure  rate. 

(4)  The  float  demands  for  each  component  end  item  follow  a  Poisson 
process . 

(5)  The  float  cost  of  any  component  end  item  is  directly  pro¬ 
portional  to  the  quantity  of  that  end  item  in  float. 

b.  Assumptions  in  a(i)  and  (  -  )  sb.rv-.  are  inherent  In  A?  750-1°.  Th 

assumptions  require  that  a  maintenance  analysis  be  performed  to  segment 
the  end  item  into  component  end  items  which  are  mission  essential  anc 
that  fail  independently.  The  determination  of  mission  essentiality 
is  made  in  reference  to  an  overall  mission  objective  of  the  end 
items  to  be  supported,  not  just  one  particular  field  mission. 

c.  The  Poisson  demand  assumption  specifies  that  the  occurrence  of 
a  failure  of  a  component  end  item  of  type  I,  from  a  population  of  M 
component  end  items  of  type  I,  is  described  by  a  Poisson  process.  This 
is  not  stipulating  that  any  one  component  end  item  fails  exponentially, 
i.e.,  by  a  Poisson  process. 

2-3.  Overview  of  Computation  Procedures,  a.  The  first  step  in 
obtaining  the  optimum  float  levels  is  to  determine  for  each  component 
end  item  the  probability  that  the  quantity  of  that  component  end  item  in 
the  repair/resupply  channel  is  less  tha.i  or  equal  to  the  quantity  of  that 
end  item  in  float.  The  quantity  of  component  end  items  in  float  may  vary 
from  zero  to  a  predetermined  i loat  stock  level  limit.  Calculation  of  the 
probability  can  be  performed  by  two  methods.  The  choice  of  methods  is 


xThe  cost  is  a  minimum  fer  the  calculated  float-availability  which,  may 
be  equal  to  or  greater  than  the  float-availability  goal. 
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dependent  upon  the  existence  of  historical  demand  information.  If  demand 
data  on  component  end  items  are  unavailable,  as  in  the  case  of  a  new 
er.d  item,  estimated  component  end  item  reliability  and  maintainability 
parameters  will  be  used  in  conjunction  with  the  Poisson  distribution  to 
arrive  at  the  float-availabilitv  associated  with  the  various  float 
levels  of  each  component  end  item.  If  sufficient  demand  data  arc  avail¬ 
able,  they  are  utilized  through  application  of  Baysian  inference  and  the 
Poisson  distribution  to  arrive  at  the  float-availabilitv.  These  two 
methods  are  individually  discussed  in  chapter  3. 

b.  The  float-availability  for  a  particular  set  of  float  levels 
is  represented  by  the  product  of  the  component-end-item  float- 
availabilities  of  the  appropriate  component  end  items.  The  component- 
end-item-float-availability  increases  as  the  float  level  of  that 
component  end  item  is  increased,  thus  increasing  float-availability. 

c.  There  are  numerous  float  level  combinations  that  enable  the 
operational  readiness  float  to  meet  a  prespecified  float-avail  bility. 

The  problem  is  to  find  the  least  expensive  combination  based  upon  the 
unit  cost  of  the  component  end  items. 

d.  The  minimum  cost  float  allocation  is  determined  by  an  incr( 
mental  process.  Beginning  with  no  component  end  items  in  float,  the 
float-availability  is  calculated.  If  this  value  is  below  the  float- 
availability  goal,  an  additional  component  end  item  for  float  is  selected 
on  the  basis  of  utility,  i.e.,  having  the  greatest  increase  in  the  float- 
ava. lability  per  dollar  expended.  For  each  component  end  item,  the 
utility  differs  with  the  quantity  of  that  component  end  item  in  float. 

This  process  is  repeated  until  the  desired  float-availability  is  achieved. 
The  optimum  float  allocation  is  that  allocation  first  encountered  in  the 
process  which  achieves  the  desired  float-availability. 

2-4.  Incremental  Process  Example,  a.  To  help  illustrate  the  incremental 
process,  an  example  is  included  below.  The  end  item  considered  for  this 
example  consists  of  two  component  end  items,  unit  A  and  unit  B.  The 
component-end-item-float-availability  calculated  for  each  component  end 
item  relative  to  its  respective  float  level  and  unit  costs  is  listed  in 
table  2-1.  (See  chapter  3  ,  equations  (1)  and  (3)  for  calculation 

procedures . ) 


Table  2-1.  Component-End-Item-Float-Availabilities 

Relative  to  Float  Levels 


Component 

Component 

End  Items  In 

Float 

Unit 

End  Item 

0 

1 

2 

3 

4 

5  6 

Cost 

A 

0.368 

0.736 

0.920 

0.981 

0.996 

0.999  =1.000 

$1,000 

B 

0.607 

0.910 

0.986 

0.998  =1.000 

=1.000  =1.000 

$5,000 
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b.  The  steps  and  example  results  of  the  incremental  process  are 
as  follows. 

(1)  Compute  the  natural  logarithms  for  each  component  end  item's 
set  of  float  availabilities,  corresponding  to  the  various  float  levels 

(tabL 


Table  2-2.  Natural  Logarithm  of  Component-Find- Item- 

Float-Availabilities 


Component 

Component  End  Items  In 

Float 

End  Item 

0 

1 

2  3  4 

5 

6 

A 

-0.999 

-0.307 

-0.083  -0.019  -0.004 

-0.001 

0.000 

B 

-0.499 

-0.094 

-0.014  -0.002  0.000 

0.000 

0.000 

(2)  For  each  component  end  item,  successively  compute  the  change 
in  the  natural  logarithm  of  its  component-end-item-float-availability 
resulting  from  the  addition  of  one  more  unit  of  that  component  end  item 
to  float.  This  is  the  marginal  increase.  (See  table  2-3  for  results.) 

Table  2-3.  Marginal  Increase  in  Natural  Logarithm  of 
Component -End- I ten- Float- Avai 1 abi 1 itv 

Component 

Component  End  Items  In  Float 

End  Item 

1  2  3  4  5 

6 

A 

B 

0.692  0.224  0.064  0.015  0.003 

0.405  0.080  0.012  0.002  0.000 

0.001 

0.000 

(3)  Divide  the  marginal  increase  by  the  unit  cost  to  obtain  the 
marginal  utility  resulting  from  the  addition  of  each  unit  to  float. 

(See  table  2-4  for  results.) 


Table  2-4.  Marginal 

Utility 

Component 

Component  End  Items  In  Float 

End  Item  i 

2  3 

4  5 

6 

A  6.93x10“^ 

B  8 . 10x10*5 

2 , 23x10 "4  6.42x10-5 

1.60x10-5  2.42x10*6 

1.52x10-5  3.01x10-6 

4.00x10-7 

1.0x10-6 

(4)  For  each  component  end  item  order  the  marginal  utilities 
from  the  largest  to  the  smallest. 
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(5)  Compute  the  natural  logarithm  of  the  float-availability  goal. 
(No  goal  is  presented  in  the  example.) 


(6)  Allocate  component  end  item  float  stockage  in  an  optimal 
manner  by  adding  a  float,  a  unit  of  the  component  end  item  with  the 
greatest  marginal  utility,  until  the  float-availability  goal  is  achieved 
or  exceeded  (tafcl-  .-5). 

(7)  Optimal  component  end  item  float  stockage  levels  are  those 
that  result  in  the  calculated  float-availability  being  equal  to  or 
greater  than  the  float-availability  goal. 

c.  The  two  methods  used  to  calculate  the  probability  of  adequate 
float  are  discussed  in  j. 


Table  2-S.  Allocations 


CHAPTER  3 
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DEVELOPMENT  OF  FLOAT  MODELS 

3-1.  General .  This  chapter  presents  the  underlying  principles  and  the 
development  of  the  two  float  level  calculation  methods  presented  and 
discussed  in  this  pamphlet.  The  understanding  of  the  derivations  is  not 
essential  for  the  successful  use  of  either  model.  The  derivations  are 
short  and  briefly  discussed.  They 'are  presented  to  aid  in  understanding 
the  approach  taken  for  calculating  operational  readiness  float  levels. 

3-2.  Method  1  -  Operational  Readiness  Float  Without  Prior  Data,  a. 

Introduction  and  formulation  of  problem.  In  the  absence  of  any  past 
demand  data  it  is  necessary  to  derive  a  model  which  will  allow  the  use  of 
engineering  judgment  and  past  experience  with  like  end  items  in  the  for¬ 
mulation  of  demand  estimates.  This  situation  can  occur  with  new  end 
items  or  with  older  end  items  that  lack  appropriate  or  meaningful  data. 

This  procedure  is  an  application  of  Palm's  Theorem  and  follovs  closely 
work  done  by  G.  J.  Fenney  and  C.  C.  Sherbrooke. 

b.  Additional  assumptions. 

(1)  Assumptions  used  in  this  model,  in  addition  to  those  already  presented 

are: 

(a)  The  mean-time-between-taiiures ,  the  mean-time-to-repair,  the 
mean-transportation-time,  and  the  mean-time-awaiting-repair  are  constant, 
at  least  over  the  inter, 'il  of  time  for  which  float  levels  are  being 
computed. 

(b)  A  prior  maintenance  engineering  analysis  of  failure  rates  and 
repair/resupply  data  has  been  conducted;  thus  all  data  required  for  this 
analysis  are  available. 

(2)  The  first  assumption  is  not  restrictive,  presiding  that  the 
time  between  recalculations  is  not  large,  and  that  it  describes  a 
representative  portion  of  the  useful  life  of  the  end  item(s).  AR  750-19 
stipulates  such  float  factor  calculations  be  made  once  a  year. 

(3)  The  second  assumption  is  implicit  in  AR  750-19. 
c.  Development  of  model. 

(1)  The  development  of  this  model  is  based  on  a  queuing  theorem  dev¬ 
eloped  by  Palm,  which  states  that  if  input  of  a  process  is  Poisson,  then  the 
quantity  of  units  in  the  service  cycle  in  the  steady  state  is  also  Poisson  for 
any  distribution  of  service.  The  Poisson-state  probabilities  depend  on  the 
mean  of  the  resupply  distribution,  but  not  on  the  distributional  form. 

(2)  Stated  simply,  using  the  Poisson  demand  assumption,  it  is 
possible  to  calculate  the  probability  of  having  X  component  end  items  of 
type  I  in  the  repair/resupply  cycle  at  any  random  point  in  time. 
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Thus,  the  probability  of  having  at  least  one  unit  of  component  end  item 
type  I  available  from  float  (probability  of  having  X  or  less  component 
end  items  of  type  I  in  the  repair/resupply  cycle)  can  be  related  to  the 
respective  float  level  X  of  component  end  item  type  I. 

Define: 

N  =  Quantity  of  end  items  assigned  to  the 

using  unit. 

M  =  Total  number  of  types  of  component  end 

items  which  are  candidates  for  float  stock. 

X(I)  =  Quantity  of  component  end  items,  of  type  I 

in  repair/resupply  at  any  random  point  in 
time. 

Mean-time-between-fai lures  requiring  float 
for  component  end  item  type  I.  (In  calendar  time. ) 

Mean-time-to-repair/resupply  for  component 
end  item  type  I.  (in  calendar  tima) 

T( I)  =  Mean-transportation-time  for  component  end 

item  type  I. 

B(I)  =  Mean-time-awaiting-repair/resupply  for 

component  end  item  type  I. 

Mean-repair/resupply-time  for  component 
end  item  type  I  (MTTRf (I)  +  T(I)  ♦  B(I)). 

Float  stock  level  for  component  end  item 
type  I . 

C(I)  =  Unit  cost  to  purchase,  stock,  and  maintain 

in  float,  component  end  item  type  I. 

R( F(I) | MTBF _ (I) ,  W(I),  N]  =  Component-end-item-f loat-avai labi lity  for 

component  end  item  type  I  when  float 
stock  equals  F(I),  given  parameters 
MTBF (I) ,  W(I) ,  and  N. 

RG  =  Float-availability  goal. 

FJX(l) |MTBFf(I) ,  W ( I ) ,  N]  =  Probability  of  having  X  units  of  component 
f  end  item  type  I  in  the  repair/resupply 

channel . 

SL  =  Maximum  quantity  of  any  component  end  item 

type  which  can  be  stocked  in  float. 


W(I) 

F(I) 


MTBFf(I) 

MTTRf(I) 
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(3)  The  probability  that,  at  a  random  point  in  time,  none  of  the 
end  items  are  inoperable  for  the  lack  of  float  for  component  end  item 
type  I,  is  simply  the  component-end-item-float-availability  of  component 
end  item  type  I. 

This  is  given  as : 


F(I) 

R  [F  (I)  (MTBF  -(I)  ,  W(I)  ,  N]  =  z  F[X(I)  |MTBF,(I),  W(I)  ,  N]  (1) 

X(I)=0  f 

For  1*1,  2,  3,  ---,  M. 

(4)  The  float-availability  of  the  complement  of  end  items  is  the 
probability  that,  at  a  random  point  in  time,  no  end  item  is  inoperable 
for  lack  of  float  for  any  component  end  item.  This  is  given  by: 


Float  availability  = 


M 

H  RfF(I)|OTBF  m,  W(I),  N] 

1=1  f 


(2) 


(5)  Under  the  Poisson  demand  assumption  and  Palm's  theorem. 


F f X ( I ) | MTB F f ( I ) ,  W(I) ,  N] 


■N*W(I)  1xd) 
MTBFfCI)j 


X(I)  ! 


rN*w(i)  i 
MTBF  ^(I) 


For  1=1,  2,  3,  — , 
X(I)=0,  1,  2, 


otherwise  the  total  expression  =  0. 

(6)  For  convenience,  let: 


M,  and 
SL; 


(3) 


N»W(1)  expected  number  of  component  end  item  type  I 

A(I)  =  -  =  in  the  repair/resupply  cycle  from  the  N  end 

MTBF^(I)  items  assigned  to  the  user. 
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(7)  Substituting  equations  (1)  and  (3)  into  equation  (2)  yields: 


Float  availability 


M 

n 

i=i 


X(I)  — A(I) 

■  F(I)  a  c i )  e 

z  - 

X(I)=0  X ( I) j 


(4) 


(8)  Therefore,  the  problem  is  to  minimize: 


M 

Z  C(I).F(I)  (5) 

1  =  1 


(9)  Satisfying  the  constraint: 

M 

H  R[F(I) |A(I)] >  RG 
1=1 


(6) 


For  F(I)<SL,  and 
I  =1,  2,  3,  — ,  M. 

(10)  The  procedure  used  to  solve  the  above  objective  function, 
subject  to  the  one  constraint,  is  described  in  section  II. 

3-5.  Method  2- -  Operational  Readiness  Float  Using  Prior  Data,  a. 
Introduction  and  formulation  of  problem.  This  technique  uses  the  demand 
over  a  fixed  past  interval  of  time  to  estimate  the  float-availability 
resulting  from  operational  readiness  float,  by  allocating  float  levels  to 
minimize  float  stock  cost.  The  problem  can  be  formulated  as  follows: 

It  is  desired  to  choose  float  stock  levels  for  component  end 
items,  F(I),  for  each  of  M  different  types  of  component  end 
items  which  have  experienced  specific  demands  (D(I))  from  a 
group  of  N  end  items  over  some  fixed  past  interval  of  time  so 
that  the  float-availability  shall  be  greater  than  or  equal  to 
a  prespecified  float -availability  requirement.  The  solution 
will  also  yield  a  minimum  float  stock  cost. 

b.  Additional  assumptions. 

(l)  Assumptions  used  in  this  model  in  addition  to  those  already 
presented  are: 

(a)  The  mean-demand  for  any  component  end  item  during  a  fixed 
interval  of  time  is  a  gamma  1  distributed  random  variable  0  given  by 
f(0,a,B);  where  a  and  6  are  parameters  of  the  gamma  distribution. 

1This  gamma  distribution  of  mean  demands  is  referred  to  as  the  prior 
gamma  distribution  in  the  latter  discussion. 
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(b)  Historical  demand  data  over  a  fixed  interval  of  time  are 
available  for  each  candidate  component  end  item  for  which  float  stock 
is  to  be  established. 

(2)  The  first  assumption  is  supported  by  work  done  by  Sherbrooke. 

The  failure  of  any  particular  component  end  item  in  an  end  item  composed 
of  many  such  component  end  items  is  a  random  variable.  The  mean-demand 
of  any  one  component  end  item  is  an  unknown  constant,  but  the  mean-demand 
of  all  component  end  items  in  an  end  item  will  form  a  distribution  of  mean- 
demands.  This  is  the  reasoning  behind  the  mean-demand  distribution 
assumption.  The  use  of  the  log-normal  distribution  as  well  as  the  gamma 
distribution  has  been  suggested  for  such  applications.  Although  both 
methods  are  available  for  computer  application,  the  gamma  distribution 

is  used  in  the  discussion. 

(3)  Historical  demand  data  necessary  to  satisfy  the  second 
assumption  above  are  available  by  proper  application  of  the  documentation 
of  float  usage  procedures  specified  in  AR  750-19.  The  demand  data  must 
represent  the  total  demands,  from  all  end  items  being  supported  by 
float,  for  a  float  component  end  item  type. 

(4)  The  necessity  of  having  past  demand  data  available  eliminates 
the  use  of  this  procedure  for  new  end  items  or  for  end  items  with  no 
failure  data.  This  procedure  will  yield  a  result  for  float  requirements 
even  if  all  demands  are  zero  for  the  inputs,  providing  the  prior  dis¬ 
tribution  parameters  are  estimated.  However,  unless  it  is  known  that 
zero  demands  really  resulted  from  zero  failures  requiring  float  and  not 
because  of  a  lack  of  proper  data  collection  procedures,  or  because  the 
component  end  item  is  relatively  new,  this  procedure  should  not  be  used 
with  such  inputs. 

c.  Development  of  model. 

(l)  The  derivation  of  this  model  uses  the  principles  of  Bayesian 
statistics  in  estimating  future  demands  for  component  end  items. 

Bayesian  statistics  is  primarily  concerned  with  predicting  a  future 
state  of  nature  based  on  assumptions  about  past  states,  or  knowledge 
gained  on  past  states  of  nature  through  som°  experiment,  or  by  means  of 
a  set  of  data  tied  to  past  experience .  By  assuming  a  distributional 
form  for  the  past  mean-demand  for  float  of  all  component  end  items  in 
an  end  item,  it  is  possible  to  use  the  assumption  to  calculate  the 
probabilities  of  X  demands  in  the  future.  Instead  of  trying  to  give 
a  point  estimate  of  true  demand  for  float  for  the  component  end  item, 
this  approach  estimates  the  probability  that  the  mean-demand  for  float 
for  the  component  end  item  has  various  values. 
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Define: 


M  =  Total  number  of  types  of  component  end  items 

which  are  candidates  for  float  stock. 

D(I)  =  Total  quantity  of  past  demands  from  all  end 

items  for  component  end  item  type  I  over  some 
fixed  interval  of  time. 


C(I) 

a 

6 

P 


F(o) 

ek 

Pr[D(I)|0k, 

T 

X 


Pr-fXCID  |A0k] 


F(I) 
R[F(i) |xek) 


-  Unit  cost  of  component  end  item  type  I. 

=  Shape  parameter  of  the  prior  gamma  distribution 
of  mean-demands  for  component  end  item  type  I. 

*  Scale  parameters  of  the  prior  gamma  distribution 
of  mean-demands  for  component  end  item  type  I. 

=  The  number  of  cells  into  which  the  prior  gamma 
distribution  of  mesn-demands  for  component  end 
item  type  I  is  divided. 

=  Gamma  function  with  argument  a>r(a)=(ct-l)  ! 

=  Mean  of  the  kth  cell,  where  k=l ,  2,  3,  — ,  P. 

=  Conditional  probability  of  D(I)  demands  given 
a  mean-demand  of  0^. 

=  The  fixed  past  interval  of  time  over  which 
component  end  item  demands  were  observed. 

=  (AT/T)  the  ratio  of  the  weighted  average 
repair/resupply  time  (AT)  for  all  component 
end  item  types,  to  the  fixed  past  demand 
observation  time  (T) . 

=  Conditional  probability  of  X  demands  during  a 
mean -repair/ resupply  time  given  a  mean-demand 

=  Float  stock  level  for  component  end  item  type  I. 

=  Conditional  component -end -item- float -availability 
foT  component  end  item  type  I  for  float  level 
F ( I ) ,  given  a  mean-demand  (X8  )  during  a  mean- 
repair/resupply  time.  k 


^The  division  of  the  distribution  of  mean-demands  into  P  cells  is  math¬ 
ematically  necessary  for  numerical  integration  involved  in  the  calculation 
of  the  Bayesian  inverse  probabilities.  The  actual  number  of  cells  is 
determined  through  a  trade-off.  As  the  mmiber  increases,  the  accuracy, 
computation  time,  and  core  requirements  increase.  For  component  end  items 
with  mean-demands  of  less  than  ten,  it  was  found  that  twenty  cells  operate 
effectively  and  efficiently. 
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R[F(I)|D(I)J 


z 

SL 


=  Conditional  component-end-item-float-availability 
for  component  end  item  type  I  for  float  level 
F(I),  given  that  the  component  end  item 
experienced  P(I)  demands  during  some  fixed  past 
interval  of  time. 

-  Factor  to  reflect  anticipated  changes  in  usage 
or  end  item  density. 

=  Maximum  quantity  of  any  component  end  item  type 
which  can  be  stocked  in  float. 


RG  =  Float-availability  goal. 

(2)  By  the  method  of  moments,  the  parameters  of  the  prior  gamma 
distribution  can  be  determired  as  such: 


M 

Expected  value  of  Q  =  aB  -  £  D(I)/M 

1=1 


2 

Var  (e)  *  a8  * 


'  M  2  " 

1 

M 

£  D  (I) 

X 

M 

£  DCI) 

1=1 

1=1 

M-l 


Therefore, 


'  M 
£ 

1=1 


D(I) 


M 


M- 1 


•M  2  * 

£  D  (I) 
1=1 


1 

n 


’  M 

£  D(I) 
1=1 


(7) 


B  « 


M  2 
MZ  D  (I) 
1  =  1 


M 

£  DCI) 
1=1 


■T 


(M-l) 


M 

£  D(I) 
1=1 


(8) 


(3)  Once  a  and  g  are  obtained  from  equations  (7)  and  (8),  the 
prior  gamma  distribution  defining  the  past  mean-demands  for  all  comoonent 
end  items  i*  described.  However,  the  data  available  concern  past  demands 
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for  each  component  end  item  and  not  mean-demands.  The  objective  is  to 
use  these  past  demands  to  calculate  the  float-availability  for  each 
type  of  component  end  item  in  light  of  the  past  demand  data. 

(4)  It  is  convenient  to  subdivide  the  prior  gamma  distribution 
into  P  cells.  This  essentially  says  that,  for  computational  purposes, 
the  prior  gamma  distribution  is  composed  of  P  cells  which  generate  a 
mean-demand  of  6  (mean  for  the  kth  cell}.  This  makes  it  possible  to 
calculate  the  probability  of  the  occurrence  of  a  particular  mean-demand 
8^  given  that  a  past  demand  D  has  occurred. 

(5)  The  mean  of  the  first  and  last  cell  (©.and  ©p , respectively) 
must  he  calculated  at  some  percentile  point,  since  it  rs  obviously 
impossible  to  subdivide  an  infinite  scale  into  P  parts.  The  .01  and 
.99  percentile  levels  are  used  here,  but  any  other  level  could  be  used. 
The  result  of  narrowing  the  limits  (e-g.»  -05  and  .95  levels)  would  be 
to  weight  the  extremes  of  the  distribution  by  moving  the  extreme 
estimates  of  the  mean-demands  corresponding  to  the  .05  and  .95  perdentile 
levels  toward  the  center  of  the  distribution.  This  narrowing  would  have 
little  effect  on  the  stock  levels  calculated.  If  carried  too  far,  it 
would  tend  to  decrease  the  calculated  float  levels,  because  cells 
representing  high  demands  would  not  be  weighted  proportionally. 

Therefore,  with  the  range  from  the  .01  to  the  .99  percentile  included 
within  the  distribution,  the  results  should  be  of  sufficient  accuracy 
for  most  applications. 

(6)  The  mean-demands ,0.  and  ©pat  the  lower  and  upper  limits,  for 
the  .01  and  .99  percentiles  respectively,  are  calculated  from  the 
following  equations. 


(01- 1)  -(y/B) 

|y  e 


(9) 


(10) 


(7)  The  computer  program  presented  herein  evaluates  equations 
(9)  and  (10)  by  transforming  the  gamma  distribution  into  a  chi-square 
distribution^  since  chi-square  tables  are  more  readily  available  and 
easier  to  use. 


3 The  transformation  is  y»2X/6  where  X  is  a  chi-square  distributed 
random  variable. 
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(8)  With  9  ,  and  9  calculated,  the  other  means  are  calculated  by 
equation  (11).  1  p 


0 


k 


*  (k-1) 


For  k=l,  2,  3,  — ,  P. 


(ID 


(9)  The  upper  and  lower  limits  L  .  ,.and  respectively,  of  each 
of  the  P  cells  are  obtained  from  the  following  equation: 


Lk  =  9k  + 


0p-  0j 


2(P-l) 

For  k=l ,  2.  3,  — ,  (P-1); 


with  L  =  G  and  L  =00. 
C  P 


(12) 


(10)  With  these  values,  the  probability  of  occurrence  of  a  mean- 


demand  of  s^is : 


Pr(6j  =  ' 


'(k-1) 


y(a-l)  e  -(y/8) 


r(a)8a 

For  k=l,  2,  3,  — ,  P. 


dy 


(13) 


(11)  Using  the  Poisson  demand  generation  assumption,  the 
probability  of  observing  a  particular  demand  D(I)  given  the  occurrence 

of  a  mean-demand  of  9,  is : 

k 


Pr(D(I) |Qk] 


0D(I)  e  -(«  ) 
k  K 

D(I)  ! 


(14) 


This  probability  is  calculated  for  each  type  of  component  end  item  for 

all  0,  * s . 
k 
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(12)  Using  Bayesian  inference,  the  probability  of  any  9  occurring, 
given  an  occurrence  of  D(I)  is:  k 


Pr[0  | D(I) ]  = 
k 


Pr[D(I)jek)  Pr(6k) 


E  PriD(I)|9  i  Pr(6  ) 
k«l  '  kJ  1  k 


(IS) 


(13)  The  demand  data  used  in  this  method  is  that  obtained  over  a 
fixed  past  interval  of  time  T.  The  float  problem  is  concerned  with 
supplying  enough  float  of  component  end  items  to  protect  against  supply 
shortages  over  the  repair/ resupply  time  interval.  Therefore,  the 
historical  values  need  adjustment  to  convert  to  the  projected  values 
0'  ,  over  the  required  time  scale.  This  yields: 


0k  =  ZA0k  <16) 

For  k*l,  2,  3,  — ,  P. 


(14)  The  Z  value  is  a  factor  which  allows  the  analyst  to  adjust 
the  data  to  fit  future  operational  needs  which  may  not  be  compatible  with 
the  usage  that  generated  the  demand  data.  Possible  applications  of  the 
Z  factor  may  reflect  changes  in  environmental  and/or  usage  conditions. 

If  conditions  have  changed  so  that  twice  as  many  demands  for  float  are 
expected,  the  value  of  Z  would  be  equated  to  2.0.  With  the  ne*  mean  demands, 
the  probability  of  a  demand  of  size  X  arising  for  each  component  end  item 
type  I,  given  the  mean  demand  of  e'is: 

k 


PriX(I)|0kJ 


X(I)!  J 

For  X(I)  -0 ,  1,  2,  — ,  F(I) . 


(17) 


(15)  Using  equation  (17) , 
F(I)  or  less  component  end  items 


the  probability  of  having  demands  for 
of  type  I  is: 


R[F(I)|0'l  =  E  Pr ( X ( I ) (o' ]  (18) 

k  X(I)*0  k 

For  F(I)=»0,  1,  2,  — ,  SL. 
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(16)  With  equations  (15)  and  (18),  the  weighted  average  utility  of 
each  additional  float  of  component  end  item  type  I,  given  that  the  component 
end  item  had  a  demand  of  D(I)  in  the  past,  is: 


p 

R(F(I) |D(I)]  =  R[F(I) |G^1  Pr(6^|i)(i)j  (19) 


(17)  Equation  (19)  gives  the  float- availability  of  component  end 
item  I  given  a  particular  float  stock  level  of  F(I).  The  float- 
availability  of  a  complement  of  end  items  is: 


M 

Float-availability  =  n  R[F(I)|D(I)] 


(20) 


(18)  The  problem  is  then  reduced  to  finding  the  set  of  stock  levels 
F(I)  which  minimizes  the  cost  of  float  stock  and  yields  the  desired  float- 
availability  goal.  Therefore,  the  problem  is  to  minimize 

M 

l  C(I)F(I) ,  satisfying: 

1=1 


M 

n  R|F(I)jA(I)j  >  RG  (21) 

1=1 


(19)  The  number  of  end  items  being  supported  with  component  end  items 
stocked  in  float  does  not  enter  into  the  calculations  of  this  method. 

Demand  data  are  generated  by  all  end  items;  using  such  data  in  this  method 
accounts  for  all  end  items,  regardless  of  the  actual  number.  If  there  is 
an  anticipated  change  in  the  number  of  end  items  in  use,  the  value  of  the 
Z  must  reflect  the  percentage  of  change. 

3-4.  Conclusion,  a.  These  methods  provide  the  user  the  capability  to: 

(1)  Allocate  operational  readiness  float  to  achieve  a  float- 
availability  goal. 

(2)  Perform  the  allocation  in  a  manner  which  minimizes  the  cost 
to  achieve  a  float-availability  goal. 

(3)  Perform  allocations  which  consider  the  random  nature  of  end 
item  failure  and  component  end  item  failures. 

b.  These  important  considerations  are  not  available  to  the  user  in 
present  methods  of  allocating  operational  readiness  float. 


3-11 


CHAPTER  4 


AMCP  750-6 
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MP 


USER'S  GUIDE 

4-1.  General .  A  computer  program  was  developed  to  perform  the  calcula¬ 
tion  inherent  in  the  previously  discussed  float  allocation  procedure. 

Tie  coding  procedures  required  for  the  utilization  of  this  computer 
program  are  presented  in  the  following  chapter.  The  presentation  consists 
of  two  parts  which  coincide  with  the  two  procedures  for  float  allocation: 

(i )  without  and  34)  with  historical  demand  data. 

4-2.  Float  Allocation  Without  Historical  Data .  a.  Data  inputs.  The 
following  set  of  data  is  necessary  to  utilize  this  method. 

(1)  The  code  number  --  the  value  is  1  for  this  method. 

(2)  The  number  of  float-availability  goals  and  their  values,  for 
which  float  allocation  is  desired.  (Maximum  number  t.s  10.) 

(3)  Float  stock  level  limit  --  the  maximum  number  of  any  type  of 
component  end  item  to  be  stocked  in  float. 

(4)  The  quantity  of  end  items  assigned  to  the  user. 

(5)  For  each  floatfble  component  end  item: 

(a)  Description  or  user-dista neuishablc  code. 

(b)  Unit  cost  to  float  each  component  end  item. 

(c)  *1TBF  (I)  --  the  mcan-ti  >ie-bctween-fai  lures  for  each  component 
end  item  of  tyne  I  which  requires  float. 

(d)  N(I)  --  the  mean-time-betwcen-float-replcnisliment  for  each 
component  end  item  of  type  I.  This  value  is  the  mean  interval  between 
the  time  that  a  failed  end  .ten  generates  a  float  demand  and  the  time 
that  the  floated  component  end  item  is  replaced  or  returned  float 
status.  This  time  period  may  he  subdivided  into:  the  mcan-tinc-to- 
rcnair/rcsunoly ,  the  mean-tv ansportation-t ime ,  and  the  mean-time- 
awai tinr-repai r/resupply . 

b.  Coding  procedure.  The  data  inputs  are  discussed  in  four  parts, 
cac.'i  of  which  contains  an  example  coded  data  card.  The  data  positions 
on  the  card  and  the  inclusion  or  exclusion  of  decimal  points  must  be 
strictly  followed.  The  specific  formats  are  illustrated  on  the  sample 
data  cards. 


(1)  Initialization  card  1: 

(a)  The  code  number  value  of  1  is  entered  in  column  4. 
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(b)  The  number  of  float-availability  goals  to  be  used  in  the  float 
calculation  is  right  justified  in  columns  5-8.  (Maximum  number  is  10.) 

(c)  The  float  stock  level  limit  is  right  justified  in  columns 

9-12. 

(d)  The  number  of  different  floatable  component  end  items  is  right 
justified  in  columns  13-16. 


(e)  An  example  coded  initialization  card  1  is  shown  below. 


(2)  Initialization  card  2: 

(a)  Enter  the  values  of  the  desired  float-availability  goals  in 
descending  order  (highest  value  fir^t)  from  left  to  right  on  the  card 
in  consecutive  ten  column  fields.  Each  value  must  be  less  than  ?.0  and 
must  contain  a  decimal  point.  For  the  computer  program  in  this  pamphlet, 
a  maximum  of  four  decimal  places  can  be  used. 

(b)  An  example  coded  initialization  card  2  is  shown  below. 


0..990P,  ,  0.t950p,  ,  0.,900A  ,  0.7500,  .  0.5000  0.3700  | 

1  )|«  )  ill  I  llicfin,  nlK  :,|l'  |.  hImi.v  „■  ?i|;i  STlr  i  Mwil  g  Mill  r  i^n>  i>  "lH-  l> <1  wlitli;  t;  ‘t-  ^l’  -  «  wltflu  t  ( 


i.  7  3  «  i  i  ;  l  i  ;o  i)  i?  i]  u  is  it  t;  it  n  n  ;i  n  nun*  v  n 


_J0  11  12  13  l<  15  It  1/  II  If  M  Jl  ;i  n  H  .'S 

n7ff?wr  nTnfn  n  (][f]  fl  nfainT*77^ 


_  Vi  36  :■  •  »  n  _V_.  <1  43  44  tS  «6  « 

; >5  ~Ja 


(3)  Initialization  card  3: 

(a)  Quantity  of  end  items  assigned  to  the  user.  This  number  must 
be  right  justified  in  columns  1-4. 

(b)  An  example  coded  initialization  card  is  shown  below. 


(4)  Item  characteristics  card: 

(a)  For  each  floatable  component  end  item,  enter  the  identification 
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code  (the  FSN  or  other  identification'  in  columns  1-40.  A  short 
description  can  also  be  included. 


(b)  The  unit  cost  to  float  each  component  end  item  is  entered 
in  columns  41-50,  in  dollars  and  cents.  (Maximum  is  9999999,99.) 

(c)  The  K(I)  is  entered  in  columns  pi-60. 

(d)  The  MTBF^(I)  is  entered  in  columns  61-70. 

The  unit  cost,  ,  and  the  W(I)  must  each  contain  a  decimal  point- 

the  dimensional  units  for  MTBFf(I)  and  W(I1  must  be  identical  for  all 
component  end  items,  i.e..  Cost  =  $1000.00,  Wfl)  =  5.00  hours 
ffTBF^=  245,00  hours. 

(e)  An  example  item  characteristics  card  is  shown  below. 


c-  Data  deck  sequence, 
as  shown  below. 


The  set  of  data  cards  must  be  ordered 
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4-3.  Float  Allocation  With  Historical  Demand  Data,  a.  Data  inputs. 

The  following  set  of  data  is  required  as  input  for  the  second  method. 

(1)  The  code  number  --  the  value  is  2  for  this  method. 

(2)  The  number  of  float-availability  goals  and  their  values,  for 
which  float  allocation  is  desired.  (Maximum  number  is  10.) 

(3)  Float  stock  level  limit  —  the  maximum  number  of  any  type  of 
component  end  item  to  be  stocked  in  float. 

(4)  The  quantity  of  component  end  items  assigned  to  the  user. 

(5)  For  each  floatable  component  end  item: 

(a)  Description  or  user-distinguishable  code. 

(b)  Unit  cost  to  float  each  component  end  item. 

(c)  The  number  of  past  demands  for  float  of  each  component  er.d 
item,  accumulated  over  some  interval  of  time. 

(6)  A  projected  usage/density  factoT.  This  factor  is  used  to  bias 
the  input  data  whenever  it  is  known  that  float  is  being  computed  for  end 
items  that  will  have  different  usage  rates  and/or  different  quantities 
than  the  end  items  that  generated  the  original  data. 

(7)  The  mean-repair/resupply  time  fox  component  end  items  being 
floated. 

(8)  The  interval  of  time  over  which  the  demand  data  was  obtained. 

b.  Coding  procedure.  The  data  inputs  are  discussed  in  four  parts, 
each  of  which  contains  an  example  coded  data  card.  The  data  positions  on 
the  card  and  the  inclusion  or  exclusion  of  decimal  points  must  be  strictly 
followed.  The  specific  formats  are  illustrated  on  the  sample  data  cards. 

(1)  Initialization  card  1: 

(a)  The  code  number  value  of  2  is  entered  in  column  4. 

(b)  The  number  of  float-availability  goals  to  be  used  in  the  float 
calculation  is  right  justified  in  columns  5-8.  (Maximum  number  is  10.) 

(c)  The  float  stock  level  limit  is  right  justified  in  columns 

9-12. 

(d)  The  number  of  different  floatable  component  end  items  is  right 
justified  in  columns  13-16. 
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(e)  An  example  coded  initialization  card  1  is  shown  below. 

/ 

l  ?■  .  6 ,  lo .  4<  I.  i  j  mi  _ i _ x ^ 

/ 

1 

1  7  1  «  S  S  ;  9  9  -0  11  1?  11  14  15  lb  1/  IS  19  ?0  21  11  73  .’1  A  X  21  29  X  32  *7  ll  j*  ft  ft  i!  V  19  40  i\ 

(2)  Initialization  card  2: 

(a)  Enter  the  values  of  the  desired  float-availability  goals  in 
descending  order  (highest  value  first)  from  left  to  right  on  the  card  - 
in  consecutive  ten  column  fields.  Each  value  must  be  less  than  1.0  and 
must  contain  a  decimal  point.  Fot  the  computer  program  in  this  pamphlet, 
a  maximum  of  four  decimal  places  can  be  used. 

(b)  An  example  coded  initialization  card  2  is  shown  below. 


■KZtjZLI 

wmmKm 

■  in  ■mi  ■  mi  if  j 

mmmmm 

(3)  Item  characteristics  card: 

(a)  For  each  floatable  component  end  item,  enter  the  identification 
code  (the  FSN  or  other  identification)  in  columns  1-40.  A  short 
description  can  also  be  included. 


(b)  The  unit  cost  to  float  each  component  end  item  is  entered  in 
columns  41-50,  in  dollars  and  cents.  (Maximum  is  9999999.99.) 

(c)  The  past  demand  is  entered  in  columns  51-55.  The  demand  must 
be  read  in  as  a. real  number,  for  computational  purposes  only  to  one 
decimal  place. 


(d)  An  example  coded  item  characteristics  card  is  shown  below. 

i  ill  i?  I)  nl»  II  i«lri:i  n  'l:i  a  Jn  n  bIJii  u  dL  n  »lu  jml«Ai  <:  air  q  Main  v  »lx  »  »l»  Mj 


i  2  it  s  »  ;  i  no  ii  i?  i)  k  i)  mi  ii  n  »  ?i  ,v  n  ?i  a  a  »  I  ii  »  )i  »  dm  b  »  ))  uno  <i  c  »i  m) 


(4)  Data  characteristics  card: 

(a)  The  usage/density  factor  is  entered  in  columns  1-10  with  a 
maximum  of  three  decimal  places. 
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(b)  The  mean-repair/resupply  time  is  entered  in  columns  11-20  with 
a  maximum  of  three  decimal  places. 

(c)  The  time  interval  over  which  the  data  were  collected  is  entered 
in  columns  21-30  v.ith  a  maximum  of  three  decimal  places.  The  dimensional 
units  must  be  the  same  as  for  (b)  above  (e.g. »  both  hours,  or  days,  etc.). 

(d)  An  example  coded  data  characteristics  card  is  shown  below. 


c.  Data  deck  sequence.  The  set  of  data  cards  must  be  ordered  as 
shown  below. 


Appendix  A 
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This  appendix  is  used  to  discuss  situations  which  deviate  from  those 
idealized  in  the  formulation  of  this  model. 

A-l.  Condition  -  An  item  is  a  component  end  item,  and  it  is  impossible 
~  or  undesirable  to  allocate  that  item  as  float. 

Action  -  Such  an  item  may  be  disregarded  when  applying  this 

model.  However,  the  float-availability  indicated  by 
the  float  allocation  must  be  modified  by  the  user  to 
reflect  the  float-availability  of  the  nonfloatable 
component  end  item. 

Two  modifications  are  possible  that  permit  the  model  to  obtain  a  float- 
availability  which  includes  the  effect  of  the  nonfloatable  component  end 
item. 

a.  The  unit  cost  of  stocking  the  component  end  item  in  float  may 
be  assigned  a  large  value,  i.e.,  $9999999.99. 

b.  Alternatively  and  preferably,  the  float-availability  goal  can 
be  divided  by  the  float-availability  of  the  nonfloatable  component  end 
item  (the  probability  of  zero  demands  on  the  nonfloatable  component  end 
item).  This  new  value  can  then  be  input  into  the  model  as  the  float- 
availability  goal. 

A-2.  Condition  -  The  float  limit  varies  with  component  end  item. 

Action  -  The  model  assumes  the  maximum  float  limit  is  the  same 

for  each  floatable  component  end  item.  It  is  possible 
that  variable  float  limits  will  have  no  effect  on  the 
presently  formulated  model.  The  effect  can  be  deter¬ 
mined  by  setting  the  maximum  float  limit  to  a  high 
value  (less  than  100).  This  value  should  allow  the 
f -••■at-availability  goals  to  be  achieved  without  reaching 
this  limit.  If,  upon  reviewing  the  model  allocation, 
it  is  found  that  the  actual  float  limits  of  the 
respective  component  end  items  are  not  exceeded,  the 
solution  has  been  reached.  However,  if  float  limits 
are  exceeded,  computer  program  modification  will  be 
necessary. 

A-3.  Condition  -  The  incremental  cost  of  float  for  one  or  more  component 
end  items  is  not  constant. 

Action  -  The  average  incremental  cost  can  be  used,  if  the 
associated  erTor  is  acceptable  to  the  user. 
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Model  redefinition  is  necessary  to  arrive  at  an  optimal  solution  if  the 
inclusion  of  variable  incremental  costs  of  float  is  desired. 


A-4.  Condition  - 


Tt  is  necessary  to  maximize  float-availabi lity 
constrained  to  a  fixed  amount  of  funds. 


-  This  problem  is  a  slight  variation  of  the  problem 
addressed  in  this  namphlct  (obtain  a  float- 
availability  goal  at  a  minimum  cost).  Only  minor 
modification  of  the  computer  program  is  required. 


i 

1 

j 

i 


A -2 


I 
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Appendix  B 

SAMPLE:  INPUT  DATA  AND  OPTIMAL  FLOAT  LEVEL  ALLOCATIONS 

This  appendix  contains  two  examples  to  illustrate  the  dual  usage  of  the 
model  as  well  as  the  output  format  of  the  computer  adaption.  The  first 
example  gives  a  float  allocation  for  an  end  item  without  demand  data.  The 
second  example  (jives  an  allocation  for  an  end  item  with  demand  data. 

B-l.  System  Without  Prior  Data,  a.  The  end  item  under  consideration  is 
to  meet  a  float-availability  goal  of  0.95  at  a  minimum  cost.  The  failure 
and  repair  related  data  and  the  cost  for  the  four  component  end  items  are 
as  follows. 


Component  F.nd  Items 

W (hours) 

MTBF (hours) 

Cost/Unit 

FSN 

(XXXXX.XXl) 

5.0 

245.0 

$1,000.00 

FSN 

(XXXXX.XX2) 

6.0 

194.0 

$2,000.00 

FSN 

(XXXXX.XX3) 

5 . 0 

445.0 

$5,000.00 

FSN 

(XXXXX.XX4) 

5 . 0 

120.0 

$  500.00 

The  number  of  end  items  authorized  float  support  is  50. 

b.  The  computer  inputs  and  outputs  for  this  example  arc  shown  on 
table  B-l.  An  output  has  been  included  which  shows  the  float  stock 
levels  required  to  meet  a  float-availability  goal  of  0.99  for  comparison 
purposes.  The  total  cost  for  float  stock  to  meet  the  0.95  float 
availability  goal  is  seen  to  be  $25,000.  The  float-availability  goal  of 
0.99  can  be  obtained  for  $53,500.  Therefore,  the  float-availability  can 
be  increased  by  another  4^.  with  the  expenditure  of  $8,500.  This 
illustrates  the  importance  of  computing  the  float  levels  for  a  number  of 
float-availability  goals  instead  of  merely  one.  The  achieved  float- 
availabilities  for  the  float  levels  calculated  are  0.96  and  0.99,  which 
are  the  closest  values  obtained  that  meet  or  exceed  the  requirements  of 
0.95  and  0.99.  This  is  not  saying  that  a  system  of  float  levels  cannot 
be  computed  that  yields  a  lower  float-availability  closer  to  the  desired 
value  even  at  a  slightly  smaller  cost.  It  simply  means  that  on  a  dollar/ 
float-availability  basis,  a  float-availability  of  0.96  is  the  best  rate 
that  exceeds  specifications. 

B-2.  System  With  Prior  Data,  a.  The  operational  readiness  float  for 
the  end  items  under  consideration  is  to  meet  a  f loat-avai la’.'i Iity  goal 
of  0.95  at  a  minimum  cost.  Each  end  item  is  composed  ot  four  component 
end  items.  The  historical  demand  data  for  a  fixed  interval  of  time  and 
the  cost  per  unit  arc  listed  below. 
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Component  End  Items 

Demands / Peri od 

Cost/u:ut 

FSN  (XXXXX.XX1) 

1.0 

$1,000.00 

FSN  (XXXXX.XX2) 

2.0 

$2,000.00 

FSN  (XXXXX.XX3) 

0.0 

$5,000.00 

FSN  (XXXXX.XX4) 

2.0 

$  500.00 

It  was  assumed  the  condition  of  usage,  number  of  end  items  in  the  group, 
and  period  for  float  allocation  are  equal  to  the  condition  of  the  past 
demand  period. 

b.  The  computer  inputs  and  outputs  for  this  example  are  shown  on 
table  B-2.  The  output  for  the  0.99  float-availability  goal  is  included 
for  comparison  purposes . 
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Table  B-l. 

INPUT  LISTING  TABLE 

NUMBER  OF  END  ITEMS  FIELDED  =  50 

ITEM 

FSN  XXXXX.XX1 
FSN  XXXXX.XX2 
FSN  XXXXX.XX3 
FSN  XXXXX.XX4 


Float  Allocations  Without  Prior  Data 


COST  UNIT 

MTTR 

MTBF 

1000.00 

5.00 

245.00 

2000.00 

6.00 

194.00 

5000.00 

5.00 

445.00 

500.00 

5  00 

120.00 

REQD  FLOAT-AVAIL  ABILITY- -0.9500 


ACTUAL  FLO  AT -A  VAIL  ABILITY- -0.9509 


FLOAT  AND  ASSOCIATED  COST  TO  OBTAIN  THE  ACTUAL  FLOAT-AVAILABILITY 


ITEM  ID. NO.  AND  DESCRIPTION 
FSN  XXXXX.XX1 
FSN  XXXXX.XX2 
FSN  XXXXX.YX3 
FSN  XXXXX.XX4 

TOTAL  COST  OF  FLOAT  STOCKAGE 


REQUIRED  ITEM  FLOAT 
4 
4 
2 
6 


TOTAL  ITEM  COST 
4000.00 
8000.00 
10000.00 
3000.00 


25000.00 


REQD  FLOAT-AVAILABILITY-- 0.9900 


ACTUAL  FLOAT-AVAIL  ABILITY- -0.9902 


FLOAT  AND  ASSOCIATED  COST  TO  OBTAIN  THE  AC1  UAL  FLOAT-AVAILABILITY 


ITEM  ID. NO.  AND  DESCRIPTION 
FSN  XX  XXX.  XX  1 
FSN  / X  X X  X .  X X  2 
FSN  /;>  XXX. XX3 
FSN  XXXXX.XX4 

TOTAL  COST  OF  FLOAT  STOCKAGE 


REQUIRED  ITEM  FLOAT 
5 
5 
3 
7 


TOTAL  ITEM  COST 
5000.00 
10000.00 
15000.00 
3500.00 


33500.00 
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Table  B-2.  Float  Allocations  With  Prior  Data 


INPUT  LISTING 


COST /UNIT 


FSN  XXXXX.XX1 


F$N  XXXXX.XX2 


FSN  XXXXX.XX3 
FSN  XXXXX.XX4 


USAGE  FACTOR=  1.00 

AVERAGE  REPAIR  RESUPPLY  TIME=  1.00 

DATA  COLL  Ev  -  ~iON  P£RIOD=  1.00 


REQD  FLOAT-AVAILABILITY-- 0. 9500 


ACTUAL  FLOAT- A  VAIL  ABILITY- -0.9597 


FLOAT  AND  ASSOCIATED  COST  TO  OBTAIN  THE  ACTUAL  FLOAT-AVAILABILITY 


ITEM  IO.NO.  AND  DESCRIPTION 


REQUIRED  ITEM  FLOAT 


TOTAL  ITEM  COST 


FSN  XXXXX.XX1 


FSN  XXXXX.XX2 


FSN  XXXXX.XX3 


FSN  XXXXX.XX4 


TOTAL  COST  OF  FLOAT  STOCKAGE  35500.00 


REQD  FLOAT-AVAILABILITY- -0.9900 


ACTUAL  FLOAT-A  VAIL  ABILITY- -0.9931 


FLOAT  AND  ASSOCIATED  COST  TO  OBTAIN  THE  ACTUAL  FLOAT-AVAILABILITY 


ITEM  ID. NO.  AND  DESCRIPTION 


REQUIRED  ITEM  FLOAT 


TOTAL  ITEM  COST 


FSN  XXXXX.XX  1 


FSN  XXXXX.XX2 


14000.00 


FSN  XXXXX.XX3 


FSN  XXXXX.XX4 


TOTAL  COST  OF  FLOAT  STOCKAGE  50500.00 
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Appendix  C 

FORTRAN  PROGRAM  FOR  FLOAT  ALLOCATION  PROCEDURE 

This  appendix  contains  a  FORTRAN  IV  computer  program  which  can  be  used  to 
determine  operational  readiness  float  based  on  the  two  methods  previously 
discussed.  Coding  procedures  for  this  program  are  discussed  in  chapter 
4.  This  computer  program  was  structured  to  handle  low  demand  items. 

High  demand  data  will  cause  the  logarithm  and  exponential  functions  to 
overflow  and  underflow.  If  such  application  is  desired,  modification  of 
the  computer  program  is  necessary. 
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F  UR  TRAN  IV  C  LEVtL  18  MAIN  DATE  =  l*/tb  2D/34/U) 

DIMENSION  Ml  1  8»J  1  «MTBF  1  108)  ,C1  10  k;  )  *  A  [  12  2)  ,  R  U I  101  • 

11N8IF  I  l«e  .  M  )  .MAhC.UIl  AO  ,  il  I  ,  jririAH  l»12l  .  UM  IM0,  AH)  ,  AINIHU  I  , 

20 i tee i ,qi 3i i ,i imi m , pm  m >  .pkugoi ieo, ji i .prqgut 100,311, 

3C  HI  SO  (2. 20  I  .S0LNDI81  I.PRXGUI  3  t ,  3  1 1 , 7N(  2SI3 1 
000,  DIMENSION  COST! 10) 

00  0  3  DAI  A  CMISQ/0.0002.A.63..J201,‘>.21,.1!S,  11.3,.2'JF,  13.  3..SSO,  IS.  1, 

1 .822 , 16.0,1  .?4.  I ft.S,  1  .6b, 20.  1,2.09,21 . 2.2. 36, 2 1.2. 3. 0S, 24.  7.  i.S  7, 
22o. 2, A. I  1,27. 7, 3. 66, 28. 1,5. 23, 10. 6,3.81,  >2. 0,6. A  1,33. A, 7. 01,30.3, 
37. 63, 36. 2, 8. 26, 37. <■/ 

0004  REAL  MTIB,MIBF,LNK>F,MABr.u,LPHHr,MAX,LlM 

C 

C  MAIN  PROGRAM  FOR  COMPUTING  O.R. FLOAT  LEVELS  FOR  COMpn'ILNT  END 

C 

C 

C  ITEMS 

c 


200ft 

1021 

FORMAT  ( 1H0, 10X,  *FLPAT  AV  %  U  AR  1 L  I  T  V—  •  ,  F  7  •  4  ,  •  1  S  INVALID*) 

ZZ  26 

1  212 

rn«MAT(4l4/ (8F U  .41) 

2007 

1  21  1 

r  HR  M  A  T ! l?A4, jr 12.2  1 

yean 

1224 

FORMAT ( 14 ) 

0209 

1  02ft 

FORMAT  (  1H1 ,?4X,  •  INOijT  11STING  TABU  *,////,  1  0X  f  •  9UMBE  R  OF  '  9U  I  T  f  M  S 
l  F  l  C ICED* •  ,|4,//) 

20  12 

1  026 

FORMAT  UIX,MUM»,  3j,x?*  COST  ZOOM  •t4X»,MTTR*»fc»X,*MlBF  •*//) 

031  1 

102  7 

FORMAT (  IH2,  l  L2X,  12*4, 3F  12.2)  I 

20  12 

1232 

FORMAT!  lHl,2|X,4Kt  01)  FLOAT  A  V  A  1  L  AB  I L  I  f  Y -- •  ,  F  7 . 4 , 20  *  ,  *  AC  T  UA  L  F  L  0  A  T 

1  Ay/AILAdlLl  TV — •  ,F7.4,////.  3/X,  •FLr)AT  A9C  ASSOCIATED  C(:  S  T  H)  ji'TAJ 
2*  THE  I  NC  1  CAT  hi)  A  V  A  I  L  AP  1 1  IT  Y  •  ,  /  /  ,  l  0X  ,  M  T  l  M  TD.OG.  A  *{j  fit  SCR  I  R  1  ! ')  4  • 
3, 2HX*  •REOUIRCO  ITt*  f  tOAT*  ,9X(* TOTAL  Iff*  COST*  ) 

201  3 

1242 

FORM  .  T  1  1*0,  l  |X,  i;:A4, 20X  t  14, 18X.F  10.21 

2  214 

1  040 

popmaM  1H0.20X,  •  total  cost  nr  float  stockage • ,4x ,f 10.21 

2  2  1  ft 

l  2ft? 

FORMAT  l?0X,  ,OFSl«Fr'  FLUAT  AVAIL.  GOAL  can  not  BE  ME  t  kirn  PRcS'Jf 
1ST OCK  LEt/FL  L  Imj  T*  1 

22  1  ft 

1  060 

rf)RMATl//#22Xf  •  TOTAL  COST  FOR  INDICATED  ST.CkAGE  IS  **F12.?> 

2  2  17 

1110 

TOrMA  T ( 3F 12.2  1 

221* 

l  111 

F  (Jrm  a  T  (  If  A4,F  U.  ?,Fft.  1  1 

20  19 

1112 

FORMAT!  13*1 1 24  X,  *  IN"UT  L  I  S  T  I  NG  •  •  /  /  /  ,  11  X  ,  1  I  T  l  m  »  ,  34  X  ,  *  C  .  i  S  T /UN  T  T  • 

1 ,ftX, 'DEMAND*  ,  //) 

22?/ 

1113 

FORMAT  (  UT,  U*A4,4X,FQ.2*  7x,f  ft.  1,  /  ) 

02?  1 

1  114 

f ur mat !//f  ii  x ,  •  u  s  a  0  F  r  acmk=  •  ,r  i?.?/,  1 i*,  *  av<.  R age  ku»m^/c.  sup**l v 

1  T|ME**vF10.4f./»l  IXt’OATA  Ct'LL  f  C  I  ICN  P  F  R  1 UD-  '  •  F  12.2) 

*??? 

r  t  aim  r  .  i  e  i  a )  i  f  c .  Nor  s  t  ,  i ,  n  r  ,  i »  g  m  t  *  i  =  1  •  noc  s  t  > 

2/2  3 

C  I  -  ?  .  2 

00?4 

no  80  l  * 1 1 NOCS T 

22?ft 

IF IRGI I J - I .0)B2,H0#8l 

2  i*  ?ft 

81 

WR  J TE  16, 1001 »FG!  I ) 

20?7 

C 1  *  1 . 0 

002* 

82 

C.ONT  INOt 

2  0  29 

IF  <01-1 .0)82,600,8? 

2?  3/ 

8? 

GO  TO  < 8000,9000 3  ,  IFC 

2031 

80J2 

RCAim.  1224JN 

2  0  3? 

WRITE  16,100ft)  N 

20  33 

W«!  U  16,1026) 

20  34 

DU  100  1=1, NT 

20  3ft 

RCAUl  6,101  n  MDI  I,  Jl  ,  J=  1 , 12)  ,C!  l»,w!  1  )  .MTftF  !  1  | 

00  ift 

wRirEf6,[0?7)!in(i,jifj=i,i0)#c!r),wiM,MTdFin 

20  37 

F  *  N 

2.*  38 

A!  I  ) =E  * W ! I 1 /MTbF 1  1  1 

2  0  39 

L  l  =  L  ♦  1 
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n» T  ^  A \ 

IV  0  LEVU 

13  MAIN  GATE  -  10296 

204k* 

nn  ie,i  j=i.li 

<:?4i 

j  i  =  j  -  i 

IHJ1I'M.11.9) 

«J  C  4  3 

9) 

call  eactiji.fau 

0044 

SUM  V  -  J  *  •  ALOU  l  A  (  I  )  1-A1  1  l-FAC 

0045 

INRIM  1  ,  J1  «EXP(  SUMI  1 

k‘046 

l  NRIF  1  I  .  Jl-LNBIF  (  1  .  J)  «TERM 

004  7 

r,o  ic  l? 

0048 

1  1 

LNRlf (  1  ,  JMMPI-AI  I  »  1 

0  0  49 

1? 

t  Eft  Mi  L  NR  l  E  t  1  ,  J1 

0  0  5? 

LNftI F ( I , J HALOGI LN»IF 1 I , J) ) 

0  £  5  1 

Id* 

CONTI  NUE 

0052 

101 

OU  2*0  i = 1 ,NI 

0053 

ro  2t*0  J=  1  ,  L 

0054 

N  =  J*  1 

0055 

“Aft  GUI  itJl  =  <lNKlF(?,K|-lNKIF(l,JU/Cltl 

0056 

2  df 

CONTINUE 

0?57 

no  210  1=1. ni 

id  fe?  s  « 

JFLOAT I | 1 =  0 

0  05  9 

21? 

CONTINUE 

0  0  6  2 

GO  TO  3  92 

0051 

252 

MA*=e.s 

0C62 

no  31'.*  1  =  1, Ml 

0063 

no  jee  jua 

0064 

IF  (MARGUI  1  ,  J  l-MA*  1320,  300,  3? 

0065 

30 

"AXiMAftGUI 1 , J) 

0066 

! 1LM=( 

J.J67 

!FLUAT=J 

0  06M 

33/ 

CONTINUE 

006  * 

IMMA*-iI.i  >  323  ,bl0»3F>l 

2?  7,5 

101 

MAKGUI  1  Tl'M,  1  FLOAT  »  =  -l  .,3 

0?7t 

JFLQATIIIEMI  =  IFL^AT 

007? 

l9d 

l  prbt  =  2. . 

00  7  3 

no  aeu  i=i. mi 

00  74 

JiJFLT’AT  1  1  ) 

00  75 

JL  =  J  ♦  1 

0?  7 6 

lP«ftT  =  LI‘ftRT»LMKlFll,JLI 

z?.n 

422 

CO  NT  1 NUE 

0  0  ?« 

P  ft  ft  T  =  EXP(Lftftr! 1 

00  7  * 

ro  502  I=1,N0CS1 

0082 

1  F  (  ft  G  1  1  l-l.01A.il  ,250.250 

00H1 

40 ) 

IF  (PRHT-PGl  I  1  150. ",5  10,5 10 

0  0*2 

51  J 

Wft  I  TE  (6  ,  I  e 3,3  1  KC  I  1  1  .PftfU 

00H  S 

10051=0.0 

008  4 

nu  sc  j*i.m 

0086 

COST J=C( J) « jFLUAT  I  J  1 

TocnsT=cnsTj*Tucnsr 

008  7 

Wft 1  IE  16, 1 0A0I  1  IOIJ.K  ),K=l,10),jrLUAT IJl.LuSTJ 

0  00  8 

52 

CQNT  INUE 

0089 

WftlTE16,lPA5IT  CICGsT 

0  29J 

IFll-ll6ll.6tI.Sl 

20  *1 

SI 

rgi i » =?.e 

kik’9? 

GO  TU  252 

00  9  3 

500 

CONTINUE 

0094 

GO  TO  252 

0  095 

610 

Wft I TE '6,10501 

0?96 

GO  TO  t  1 1 

0097 

9000 

Wft  1  TE 16, 1 1  12 1 

2  i>/i4/a> 


0022 
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009B 

no  90ei  i»i,ni 

i Aim 

RE AO  13,111 1} 1 101 I. Jl. J* 1.101. Cl  I 1.01 1 1 

0100 

9001 

WRITE (6, 11 13 II 101 I.JI,J*l,10l,Ct 11,01 I • 

0101 

REA013, 1110)2, AT, IlMfc 

010? 

WRITEI6, 111412, AT, TIME 

0103 

IN*20 

0  1  04 

SUMO  1*0.2 

0105 

SQO1*0.0 

0106 

OO  130  1*1, Nl 

0107 

SUMDI*SUMOt*Oi II 

0108 

S3DI*SQ0I*DI I !••? 

0109 

A  — 130 

continue 

0110 

AN1 *N  I 

0111 

BETA*!  ANl*SUOI/SUMn-SUMOI  1/1  AN  1-1. 01 

011? 

ALPHA*  SUMO I/IANl*BCTAl 

0113 

call  GAMMAIALPHA.V.EI 

0114 

OOF*2.0*ALPHA 

0113 

IF IOOF- 1.01 199,202.202 

011b 

19<* 

0111 =CHISQI 1,11 

0117 

01 INI*CHISOI?.l 1 

0118 

GO  TC  203 

0119 

202 

IOOFl*nOF 

0i2e 

n0Fl=100Fl 

0121 

1  DOF  2* I  OOF  1*1 

0122 

QI*CmISO11,I0UFII 

0123 

02=CHf  ,„1I,I0UF2I 

0124 

01 1 1*1 lQ2-Qll*lOOF-OaFl 1*01 1*BETA/2.U 

0123 

03*CHIS0I2,I OOF  1 1 

0126 

04=CHISQI2»I0UF2I 

0127 

01  INI*1 104-03 1*1  OOF-OOF  1 1*031 *BtT A/ 2.0 

0128 

203 

T  I N*  I N 

0129 

TEMP2*IQI INI-01  1  1  I/I  TIN- 1.01 

0130 

22=r*ECTA«*ALPHA 

0131 

n  r* i n- i 

*13? 

00  230  K= l , NT 

0133 

0IK1*0I1)*IK-II*TEMP? 

0134 

LIM1KM0IKI  *TEMP?/’.0 

0133 

230 

CONTINUE 

0136 

SuMPT=0.7 

<.137 

LIMl INI =01  INI 

0138 

J  1  9* I N* 1 

0139 

CO  33e  KK=1,IN 

0140 

K  =  J  I N--KK 

0141 

J  =  K-1 

0142 

IFIK-IN'33,310,33 

0143 

312 

SUMP*. 01 

0144 

TEMP3*TEMP2 

0143 

TEMP2*TEMP3/2,0 

0146 

GO  TC  305 

0147 

33 

SUMP*C.0 

01  4ft 

TCMP2*TEMP3 

0149 

IF  IK-1  1 325,320,305 

0130 

303 

AP*l 1  Ml J)*»l ALPHA- 1 .01 *l*PI-L IMI  J) /EL T  A  1  /ll 

0131 

BP*LIM*KI**I ALPH A- 1 ,CI*EXPl-LIMlKI/BkTAI/27 

913? 

PRIKI*ITFMP2/2.0)*1AP*8P1 *SUMP 

0133 

SUMPT*S0"PT*PR1K 1 

0134 

GO  TO  3  30 

0133 

320 

PR1K1M.0-SUMPT 

c-u 
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0  l  56 

IF lPRIKl-0,0) 331 • 330*  330 

0157 

331 

PRIK)=0.0 

0150 

33? 

CONTINUE 

0159 

B  — 

00  <.33  1*1,  Ml 

0160 

SUMP*0.0 

0161 

IXX*D1  I ) 

0162 

CALL  FACTUXK.FAC) 

0163 

00  A3  K* 1 . IN 

0164 

°RUG0< I»K)«EXPIOI!l AALOGI 0 1 K I  1 -01 K 1  — F AC  1 

0165 

SUMP  *  SUMP*PRUGO (  I,»>*PR|K) 

0166 

43 

CONTINUE 

0167 

DO  A30  J*l, IN 

0168 

PROGU ( I . J 1 *PRUGQ 1 I , J 1 *PRI J l/SUMP 

0169 

430 

CONTINUE 

0 1  7C 

DO  550  K* 1 , IN 

k  l  71 

QIKI*IAT/TIME)*2*0(KI 

017? 

L l*L ♦ 1 

0173 

DO  550  1*1, LI 

0174 

J*I-1 

•il  75 

call  factij.faci 

0176 

PRXGOlKfl 1 *EXPI JAALOCIQI K 1 1-OIK  >-f  AC  1 

0*77 

550 

CONTINUE 

0  l  78 

DO  601  K=1 , IN 

0179 

TEMP  3  =  0*  2 

0100 

DO  601  IS*l ,Ll 

0181 

PRXG0IKtIS)*TEMP3«PRXG0IK, IS) 

010? 

TEMP3=PR\0UIK,IS> 

0183 

601 

CONTINUE 

0184 

DO  700  1*1, M 

0185 

DU  700  I  S= 1 . L 1 

0186 

TEMPA*0.0 

0187 

DU  699  K*1 , IN 

0188 

LNKIFI I , IS)*TEMPA«PRXG01K,IS>*PKQGUI I,K) 

01  89 

TE«PA*LNR1F 1 1 , IS  1 

0190 

699 

CONTINUE 

0191 

LNRIFI I ,1S)-AL0G(LNR|F(  I,  IS)  1 

019? 

700 

CONTINUE 

J  1  9  3 

GO  TO  101 

0  l  9<* 

611 

CONTINUE 

0195 

600 

STOP 

0196 

END 

C-5 
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Appendix  D 

FORTRAN  SEGMENT  FOR  PRIOR  DATA  USING  LOG-NORMAL  DISTRIBUTION 

P-1.  If  the  demand  data  indicate  that  the  distribution  of  means  follows 
a  log-normal  distribution,  another  program  segment  must  he  substituted 
into  the  source  deck  to  allow  for  a  log-normai  representation.  The  log¬ 
normal  segment  shown  on  table  D-l  must  be  substituted  for  the  segment 
between  markers  A  ■+  and  B  -*•  in  the  source  program  which  is  contained  in 
appendix  C. 

D-2.  To  use  the  log-normal  segment,  it  is  necessary  to  include,  following 
the  data  elements  required  by  chapter  4  ,  data  for  the  standardized 
normal  distribution.  This  data  set  is  shown  in  table  D-2  and  must  be 
entered  in  ascending  order. 


D-l 
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Table  D-l.  Log-normal  Segment 


0095  A 

»  130  CONTINUE 

0096 

TIN  =  IN 

0097 

ANI  =NI 

0098 

AP  =  SUMDI/ANI 

0099 

B  =  (SQDI-AN1*AP**2.0)  /  (ANI-1.0) 

0100 

VAR  =  ALOG  (1 .0+B/AP*'*2.0) 

0101 

AMEAN  =  ALOG  (APJ-VAR/2.0 

0102 

SDEV  =  SORT  (VAR) 

0103 

Z01  =  -2.33 

0104 

X01  =  EXP  (Z01*SDEV+AMEAN) 

0105 

X99  =  EXP  ((-Z01)*SDEV+AMEAN) 

0106 

SUMP  =  .01 

0-07 

TEMP  2  =  (X99-X0D/TIN 

01 K 

NT  =  IN-1 

0109 

DO  230  K  =  1,IN 

0110 

Q(K)  =  X01  +  (K-1)*TEMP  2 

0111 

230  LIM  (K)  =  Q  (K)  +  TEMP  2/2.0 

0112 

SUMP T  -0.0 

0113 

READ  (5,1012)  (ZN  (1),  1  =  1,234) 

0114 

1012  FORMAT  (10F8.5) 

0115 

DO  1  K  =  1,  NT 

0116 

JZ  =  ((A  LOG  (LI  M  (K))  -  AMEAN)* 

0117 

IF  (JZ-0)  4,  7,  7 

0113 

4  JZ  =  -1*JZ+1 

0119 

ZN  (JZ)  =  1.0-ZN  (JZ) 

0120 

IF  (K-l)  8,  8,  9 

0121 

8  PR  (K)  =  ZN  (JZ) 

0122 

URP  =  ZN  (JZ) 

0123 

GO  TO  1 

0124 

7  JZ  =  JZ  +  1 

0125 

9  PR  (K)  =  ZN  (JZ)-’JRP 

0126 

URP  =  ZN  (JZ) 

0127 

IF  (K-NT)  1,  3,  1 

0128 

3  PR  (IN)  =  1.0-ZN  (JZ) 

0129 

1  CONTINUE 

0130  B  —  — 

D-2 


1 
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Appendix  E 

DEFINITION  OF  TERMS  AND  PHRASES 


Me an- time- awaiting- repair  —  Mean  time  a  failed  component  end  item  spends 
m  a  queue  awaiting  repair. 

Mean- transportation  time  —  Mean  time  spent  in  transporting  a  component 

"  end  item  to  the  repair  facility  from  the  location  of  failure,  plus 
transportation  time  from  the  repair  facility  to  the  float  stock 
location. 

Component  end  item  --  A  group  of  assemblies,  subassemblies,  dnd  parts, 
which, although  part  of  a  larger  end  item,  are  connected  together  in 
such  a  manner  as  to  be  capable  of  operating  independently  of  the 
larger  end  item,  e.g. »  transmitter,  receiver,  power  supply  unit,  etc. 
These  are  also  called  end  items  of  equipment. 

Component-end-item-float-availability  (as  applied  to  operational  readiness 
float)  —  The  probability  that,  at  a  random  point  in  time,  none  of 
the  end  items  supported  by  operational  readiness  float  are  inoperable 
for  lack  of  operational  readiness  float  for  that  component  end  item. 

Component  end  item  float  level  --  The  quantity  of  a  specific  component 
end  item  which  is  stocked  in  operational  readiness  float. 

Demand  data  --  Historical  information  describing  the  quantity  of  each 
component  end  item  requested  from  operational  readiness  float  during 
a  specific  interval  of  time. 

End  item  (JCS)  --  A  final  combination  of  end  products,  component  parts, 
and/or  materials  which  is  ready  for  its  intended  use,  e.g.,  ship, 
tank,  mobile  machine  shop,  aircraft,  etc. 

Float-availability  (as  applied  to  operational  readiness  float)  —  The 
probability  that,  at  a  random  point  in  time,  none  of  the  end  items 
supported  by  operational  readiness  float  are  inoperable  for  lack  of 
any  item  which  is  authorized  operational  readiness  float. 

Float-availability  goal  --  The  float-availability  desired  for  the  end 
items  supported  by operational  readiness  float. 

Float  item  --  A  term  used  collectively  to  denote  a  component  end  item 
which  is  to  be  stocked  for  use  as  operational  readiness  float. 


Float  stock  cost  —  The  total  cost  of  buying,  stocking,  and  maintaining 
a  component  end  item  allocated  to  operational  readiness  float. 
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Operational  readiness  float  --  Per  AR  750-19,  "End  items  of  mission 

essential,  maintenance  significant  equipment  authorized  for  stockage 
by  maintenance  support  units  or  activities  to  replace  unserviceable 
repairable  equipment  to  meet  operational  commitments." 

Optimal  float  allocation  --  An  allocation,  such  that  no  other  allocation 
can  meet  or  exceed  the  float-availability  achieved  by  that  allocation, 
at  less  cost. 

Utility  --  A  measure  of  the  increase  in  float-availability  per  dollar 
expended  which  corresponds  to  increasing  by  one  unit  the  quantity  of 
a  component  end  item  kept  in  float. 
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